A Gram-stain-negative, rod-shaped, motile by gliding and yellow-pigmented bacterium, designated strain 10Alg 139 T , was isolated from the Pacific red alga Ahnfeltiato buchiensis. The phylogenetic analysis based on 16S rRNA gene sequences showed that the novel strain belonged to the genus Polaribacter, a member of the family Flavobacteriaceae, the phylum Bacteroidetes, with highest sequence similarity to Polaribacter butkevichii KMM 3938 T (99.3 %) and 93.3-98.6 % to other recognized Polaribacter species. The prevalent fatty acids of strain 10Alg 139 T were iso-C 15 : 0 3-OH, C 15 : 0 3-OH, iso-C 15:0, iso-C 13 : 0 , C 15 : 0 and C 15 : 1 !6c. The polar lipid profile consisted of the major lipids phosphatidylethanolamine, two unidentified aminolipids and four unidentified lipids. The main respiratory quinone was menaquinone 6. The DNA G+C content of the type strain is 31.8 mol%. The new isolate and the type strains of recognized species of the genus Polaribacter were readily distinguished based on a number of phenotypic characteristics. A combination of the genotypic and phenotypic data showed that the isolate from alga represents a novel species of the genus Polaribacter, for which the name Polaribacter staleyi sp. nov. is proposed. The type strain is 10Alg 139 T (=KCTC 52773 T =KMM 6729 T ).
Polaribacter porphyrae, Polaribacter reichenbachii and Polaribacter undariae, were found to be members of the algal microbial communities [15] [16] [17] . At the time of writing, the genus Polaribacter comprises 20 species with validly published names (www.bacterio.net/) and an additional species, 'Polaribacter insulae' recovered from a Korean tidal flat, was recently proposed [18] . The genus description was subsequently emended by Fukui et al. [15] , Kim et al. [11] and Li et al. [8] due to newly obtained data on carotenoid pigments, polar lipid and respiratory quinone composition, the DNA G+C content and the strains' ability to live in temperate marine environments.
During a survey on the diversity of the cultivable bacterial community of the red alga Ahnfeltia tobuchiensis, an unknown bacterial strain, designated 10Alg 139 T , was isolated and assigned to the genus Polaribacter. The aim of the present study was to estimate the precise taxonomic position of the new isolate within the genus Polaribacter by using a polyphasic characterization.
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Strain 10Alg 139
T was isolated from the red alga Ahnfeltia tobuchiensis collected near Island Paramushir, Kuril Isles, Sea of Okhotsk, Pacific Ocean. For strain isolation, 0.1 ml seaweed homogenate was transferred onto plates of marine agar 2216 (MA; Difco). After primary isolation and purification, the strain was cultivated at 28 C on the same medium and stored at À80 C in marine broth (Difco) supplemented with 20 % (v/v) glycerol. The type strains of the closest phylogenetic neighbours of the new strain, Polaribacter butkevichii KMM 3938 T , P. atrinae JCM 19202 T , P. sejongensis KCTC 23670
T and P. undariae KCTC 42175 T , were obtained from the Collection of Marine Microorganisms (KMM; Vladivostok, Russia), the Japan Collection of Microorganisms (JCM; Tsukuba, Japan) and the Korean Collection for Type Cultures (KCTC; Jeongeup-si, Republic of Korea), respectively, and used as reference strains in parallel tests for this study. The new isolate and the reference strains were routinely cultivated on MA at 25 C for 2 days.
Genomic DNA of strain 10Alg 139 T was extracted by using a genomic DNA extraction kit following the manufacturer's instructions (Macherey-Nagel). The 16S rRNA gene was amplified and sequenced using the universal bacterial primers: 27F (5¢-AGA GTT TGA TCC TGG CTC AG-3¢) and  1492R (5¢-GGT TAC CTT GTT ACG ACT T-3¢). Three  additional primers, 337F (5¢-GAC TCC TAC GGG AGG  CWG CAG-3¢), 785F (5¢-GGA TTA GAT ACC CTG GTA-3¢) and 518R (5¢-GTA TTA CCG CGG CTG G-3¢) , were used to sequence the 1464 nt of the gene by using an ABI3730XL automated sequencer (Applied Biosystems) at BioFact (Daejeon, Republic of Korea). To reconstruct a phylogenetic tree based on 16S rRNA sequences, phylogenetic neighbours was selected by comparing the gene against the database containing type strains with validly published prokaryotic names implemented in the EzTaxon server [19] . The retrieved 16S rRNA sequences of the related strains were aligned by using the CLUSTAL_W program [20] . Phylogenetic trees were reconstructed using MEGA version 7 [21] according to the neighbour-joining, maximum-likelihood and maximum-parsimony methods [22] [23] [24] . Kimura's twoparameter model was used as a substitution model [25] . The topology of the phylogenetic trees was evaluated by performing a bootstrap analysis with 1000 bootstrapped trials [26] . The phylogenetic position of strain 10Alg 139 T was determined from its almost-complete 16S rRNA gene sequence (1464 nt). Phylogenetic analysis clearly indicated that the novel strain belonged to the genus Polaribacter (Fig. 1) . The tree topology obtained with the neighbourjoining method was evaluated and confirmed by maximumlikelihood and maximum-parsimony analyses (Fig. 1) T were studied by using standard methods. Cell morphology was examined using transmission electron microscopy (Libra 120; Carl Zeiss) using cells growing for 24, 48, 72 and 96 h on MA at 28 C. Cell motility was determined by the hanging-drop technique [27] using the light microscope. Gliding motility was assessed as described by Bowman [28] . Gram-staining was performed as recommended by Gerhardt et al. [29] . The temperature range for growth was determined at 3-37 C at intervals of 1 C and assessed on MA. Tolerance to NaCl was checked in medium containing 5 g Bacto Peptone (Difco), 2 g Bacto yeast extract (Difco), 1 g glucose, 0.02 g KH 2 PO 4 and 0.05 g MgSO 4 Á7H 2 O per litre of distilled water with 0, 0.5, 1.0, 1.5, 2.0, 2.5, 3, 4, 5, 6, 8 and 10 % (w/v) of NaCl. Growth at pH 5-11 range (using increments of 1 pH unit) was determined as described by Gerhardt et al. [29] . Oxidative or fermentative utilization of glucose was determined on Hugh and Leifson's medium modified for marine bacteria [30] . Anaerobic growth was examined after 4 days of culture at 30 C on MA plates in an anaerobic chamber filled with a N 2 /CO 2 /H 2 atmosphere (90 : 5 : 5, by vol.). Catalase activity was tested by addition of 3 % (v/v) H 2 O 2 solution to a bacterial colony and observation for the appearance of gas. Oxidase activity was determined by using N,N,N,N-tetramethyl-p-phenylenediamine. Degradation of agar, starch, casein, gelatin, chitin, DNA and urea, and production of acid from carbohydrates, hydrolysis of Tweens 20, 40 and 80, nitrate reduction, production of hydrogen sulphide, acetoin (Voges-Proskauer reaction) and indole and presence of b-galactosidase and alkaline phosphatase activities were tested according to standard methods [29] . Flexirubin pigments were detected with the Fautz and Reichenbach [31] method. The novel isolate was also examined in the API 20E, API 20NE, API 50 CH and API ZYM galleries (bio-M erieux) according to the manufacturer's instructions. All galleries were incubated at 28 C. Carbon source utilization was tested (i) using commercial API 20E (bioM erieux) identification strips following the instructions of the manufacturer, and (ii) using a medium that contained 0.2 g NaNO 3 , 0.2 g NH 4 Cl, 0.05 g yeast extract (Difco) and 0.4 % (w/v) carbon source per litre of artificial seawater as described by Suzuki et al. [32] . Enzymatic assays were carried out as described previously [33] . Phenotypic characteristics of strain 10Alg 139 T are given in Table 1 ) were also noted in the extract of the isolate under the conditions studied (pH 7.0; at 25 C). These data suggest the involvement of a new strain in the destruction of algal polysaccharides.
Fatty acid methyl esters of strain 10Alg 139 T and its closest phylogenetic relatives, P. butkevichii KMM 3938 T , P. atrinae JCM 19202 T , P. sejongensis KCTC 23670 T and P. undariae KCTC 42175 T , were extracted and analysed as described previously [34] , using cells grown on MA at 28 C. The prevalent fatty acids of strain 10Alg 139 T were iso-C 15 : 0 3-OH (25.9 %), C 15 : 0 3-OH (14.5 %), iso-C 15 : 0 (8.7 %), iso-C 13 : 0 (7.6 %), C 15 : 0 (5.9 %) and C 15 : 1 !6c (5.1 %) ( Table 2 ). The fatty acid composition of the novel isolate was similar to those of the reference strains and others reported for Polaribacter species [4, 8, 15] , although differences were found in the proportions of some fatty acids (Table 2) .
Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified by thin-layer chromatography, using a mixture of n-hexane and diethyl ether (85 : 15, v/v) as the solvent. Isoprenoid quinone composition was characterized by high-performance liquid chromatography (Shimadzu LC-10A) using a reversed-phase type Supelcosil LC-18 column (15 cmÂ4.6 mm) and acetonitrile/2-propanol (65 : 35, v/ v) as a mobile phase at a flow rate of 0.5 ml min À1 as described previously [35] . The column was kept at 40 C. Quinones were detected by monitoring at 270 nm and were identified by comparison with known quinones from reference strain Bizionia paragorgiae KMM 6029 T . The predominant respiratory quinone was menaquinone 6 (MK-6). T , were extracted and analysed as described previously [34] , using cells grown on MA at 28 C. The polar lipid profile of strain 10Alg 139 T consisted of the major lipids phosphatidylethanolamine, two unidentified aminolipids and four unidentified lipids and was similar to those of the relative species (Fig. S1 , available in the online version of this article). However, strain 10Alg 139 T can be discriminated from the type strains of P. atrinae, P. sejongensis and P. undariae by the presence of unidentified lipids L3 and L4 (Fig. S1) . Additionally, strains P. atrinae JCM 19202 T and P. butkevichii KMM 3839 T contained only one unidentified aminolipid (AL1) in contrast to the strain studied.
DNA was isolated following the method of Marmur [36] and the DNA G+C content was determined by the thermal 
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Crocinitomix catalasitica . All strains were positive for the following tests: catalase, oxidase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities; hydrolysis of gelatin, starch and Tweens 20 and 80; acid production from D-galactose, D-glucose, maltose and mannose, utilization of cellobiose, D-fructose, D-galactose, D-glucose, lactose, maltose and mannose. All strains were negative for: nitrate reduction; production of flexirubin-type pigments; lipase (C14), a-chymotrypsin, b-glucuronidase, a-mannosidase and a-fucosidase activities; acid production from L-arabinose; utilization of L-arabinose and inositol. Data were obtained from this study unless indicated. ND, Not detected. 
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denaturation method [37] . The DNA G+C content of 10Alg 139 T was 31.8 mol%.
DNA-DNA hybridization experiments were carried out spectrophotometrically using the initial renaturation rate method of De Ley et al. [38] . DNA-DNA reassociation values between the algal isolate and its closest phylogenetic relative, P. butkevichii KMM 3938 T , was 39 %, clearly confirming that the algal isolate differs genetically from its nearest recognized neighbour and constitutes a separate species of the genus Polaribacter according to the recommendation of Wayne et al. [39] . DNA-DNA relatedness between the algal strain and P. atrinae JCM 19202 T , P. undariae KCTC 42175 T , P. sejongensis KCTC 23670 T and Polaribacter litotisediminis was not determined because they demonstrated only 97.3-98.6 % 16S rRNA gene sequence similarity. This mean is lower than the value of 98.7-99.0 % recommended by Stackebrandt and Ebers [40] for mandatory performance of the DNA-DNA hybridization for species definition.
The phylogenetic evidence taken together with the genotypic, phenotypic and chemotaxonomic data obtained from this study clearly demonstrate that the novel strain is different from its closely related species and represents a novel species of the genus Polaribacter, for which the name Polaribacter staleyi sp. nov. is proposed. ), was isolated from the red alga Ahnfeltia tobuchiensis collected from Troitsa Bay, the Sea of Japan, Russia.
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